Growth of Aureobasidium was noted on both painted and unpainted wood surfaces but not on painted glass slides, indicating that the source of carbon and energy for growth was not associated with paint components but was probably supplied by the wood. Several aromatic compounds related to aromatic extractives of wood were shown to support growth of this fungus.
Aureobasidium pullulans (Pullularia pullulans) is an organism commonly associated with deterioration of plant parts and plant products, although it is reported to have no cellulosedecomposing power (15). In addition, Aureobasidium is a significant cause of paint deterioration (5, 6) , affecting both exterior and interior paints (13) . Reynolds (13) reported that the treatment of paints with mold inhibitors had no effect on growth of this organism.
Growth of Aureobasidium was reported to occur on exterior paints approximately 18 months after exposure of the painted surfaces to the atmosphere, whereas growth on interior paints occurred after 2 years and gradually changed the appearance of the paint film (both treated and untreated) from white to dull gray (13) . Cooke (2) reported that Aureobasidium is the most common mildew of interior and exterior paints. It becomes deeply embedded in the paint film and thus disrupts the paint continuity (2) .
Although Reynolds (13) suggested that attempts should be made to discover ways of preventing growth of this organism on paint films, no data existed to clearly establish the fact that Aureobasidium was indeed growing at the expense of paint as a source of carbon and energy. The present investigation was carried out to determine the probable source of carbon and energy for growth of this organism and to establish the role of paint in this regard.
MATERIALS AND METHODS
A strain of A. pullulans was isolated from a painted pine swing in Bowling Green, Ohio, and was designated A. pullulans BH-1. The organism was initially cultured on Sabouraud maltose agar slants and incubated at 30°C.
Pine molding was cut into 10-cm lengths, and onehalf of each block was painted, while the other half was left bare. Exterior latex house paint, interiorexterior oil-based enamel paint, and alcohol-based primer paint were employed. The chemical composition of these paints is given in Table 1 . In addition, glass microscope slides were treated with the three paints in the same manner as the pine blocks.
Each of the blocks and glass slides was inoculated with the organism in such a way that both the painted and unpainted surfaces were streaked with the fungus. The inoculum was taken from a Sabouraud maltose agar slant. The pine blocks and glass slides were incubated at 30°C in large glass petri plates containing moist filter paper.
A basal salts broth containing 0.4 g of KH2PO4, 1.6 g of K2HPO4, 0. Cellulolytic activity of the fungus was determined in the basal salts broth containing 0.5 g of shredded filter paper per liter. In addition, 2 g of splintered pine molding were also employed in the basal salts medium as the sole source of carbon and energy.
All growth on painted or unpainted wood blocks or glass was restreaked on new blocks or slides to eliminate any carry-over from the Sabouraud maltose agar. All successive inoculations of media were taken from these restreaked surfaces. No growth occurred in either the phenolbasal salts or mandelic acid-basal salts media. Growth on tannic acid, protocatechuic acid, benzoic acid, and catechol agars was good, with the most complex substrate (tannic acid) yielding the least amount of growth and the simplest substrate (catechol) supporting the most growth. Subculturing on catechol-salts agar from catechol-salts agar eliminated, in part, the lag phase of growth and allowed achievement of maximum cell crop in much shorter time than that required on the original catechol-salts agar plate.
RESULTS
The black pigmentation, which was very pronounced in the original growth on wood, became less evident as the fungus was subcultured onto the aromatic salts media and was eventually lost completely.
No growth occurred at the expense of cellulose. However, the basal salts plus wood medium supported a mucoid growth that seemed to initiate on the wood surface.
DISCUSSION
Because growth of A. pullulans BH-1 occurred on both the painted and unpainted wood surfaces, but not on the glass slides, it appeared that the fungus growth was attributable to one or more components present in the wood. The fact that growth on the painted wood surface occurred 1 to 2 days after growth began on the unpainted surface further indicated that leaching of wood components through the paint film was required before growth of the fungus could begin.
These results explain the appearance of the swing from which A. pullulans BH-1 was isolated. Growth on the painted surfaces of the swing was spotted, but growth on surfaces of exposed wood was continuous and prolific. In addition, the painted surfaces were bubbled up and cracked. Removal of this paint revealed extensive growth on the bare wood under the paint. Thus, both environmental and laboratory results indicated growth of this fungus at the expense of wood components rather than at the expense of paint.
Because cellulose failed to support growth of A. pullulans BH-1, it was excluded as a possible component of wood responsible for the results discussed above. However, wood also contains simple aromatics, polyphenols, lignans, and other aromatic extractives (7, 14) , all of which could serve as sources of carbon and energy for growth. Henderson (8) (9) (10) reported that Aureobasidium was able to grow on benzoate, p-hydroxybenzaldehyde, ferulic acid, syringaldehyde, and vanillin. Our results have expanded this list to include protocatechuic acid, tannic acid, and catechol. All of these compounds are related to aromatic extractives of wood and all could conceivably serve as growth factors present in wood.
Catechol is probably not the initial substrate utilized by this organism for growth on wood but instead may be a common intermediate product produced during the breakdown of the other utilizable wood components listed. This possibility is suggested by the fact that growth on wood exhibited the normal melanin pigmentation, whereas growth on catechol caused a gradual loss of this pigment. Catechol has been shown to cause the depigmentation of cells containing melanin (1), and if this were a primary carbon and energy source supplied by wood, the melanin pigment would not be present during growth on wood.
The selection of pine in this investigation was based on the widely reported ability of Aureobasidium to attack growing pine of various species (3, 4) . Thus, natural environmental occurrences are again very closely allied to data obtained in the laboratory. In further support of this is the fact that Aureobasidium has been frequently identified as a contaminant of wood being processed for lumber and paper pulp (2) .
All data available indicate that Aureobasidium grows at the expense of wood components and does not actively metabolize paint. Cooke (2) reported that it becomes deeply embedded in the paint film and thus disrupts the paint continuity. This also indicates growth at the expense of compounds leached from the wood surface rather than at the expense of paint.
The disruption of paint continuity cannot be attributed to metabolism of paint products. Because A ureobasidium survives over a pH range of 1.9 to 10.1 (2) , it is possible that acidic end products resulting from metabolism of wood components may be responsible for apparent paint degradation. The specific acidic products
have not yet been identified, but work is presently under way in an attempt to accomplish this. In addition, the possible role of co-metabolism (11) in the disruption of paint films is being investigated. It is possible for growth of Aureobasidium to occur at the expense of wood extractives while paint is co-metabolically degraded. This would be a striking example of a naturally occurring co-substrate enrichment system (12) .
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